ABSTRACT: This paper highlights the limitations of the current applications of EVM method in forecasting project durations and introduces a novel concept, embedded in an integrated method, in lieu of those currently in use. The proposed method is designed to improve the accuracy of forecasting, and can be used as an add-on utility to existing software systems that perform forecasting using the earned value method. The proposed method is based on a new formulation for the schedule performance index, which takes into consideration the concurrent nature of project activities in schedules and the manner used to generate cumulative progress. The main concepts behind the developed method are the use of "critical project baseline" and the use the status of critical activities only. A numerical example is presented to highlight the limitations of current forecasting methods and demonstrate the use of the proposed method and to illustrate its improvement of forecasting accuracy over current methods.
INTRODUCTION Since the introduction of earned value management (EVM)
back in 1976 by the United States Department of Defense [3] , the use and applications of this method in management of engineering, procurement and construction projects has been the subject of numerous publications, most notably those produced by the U.S.A. Department of Energy [4] , and National Aeronautics and Space Agency [10] . Despite this sizable body of literature [1 to12 ], including that dedicated to forecasting [2, 6, 7, 11 and 12] , the current use of EVM in forecasting project duration is inadequate and calls for further improvements. While using the current practice and methods in forecasting project cost at completion, as early as 15% completion of project scope of work, was reported to be reasonably accurate of EVM, this is not the case in forecasting project durations. This paper highlights the limitations of the current application of EVM method in forecasting project durations and introduces a novel concepts and an integrated method in lieu of those currently used. The proposed method is designed to improve the accuracy of forecasting, and can be used as an add-on utility to existing software systems that perform forecasting using the earned value method. The proposed procedure is based on a new formulation for the schedule performance index, which takes into consideration the concurrent nature of project activities in schedules and the manner used to generate cumulative progress. A numerical example is presented to demonstrate the use of the proposed method and to illustrate its improved forecasting accuracy over current methods.
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LIMITATIONS OF EVM IN FORCASTING
EVM is designed to provide integrated time and cost reporting on the status of projects at the end each reporting period and in forecasting the project status at completion using a set of cost and schedule variances (CV and SV) and indices (CPI and SPI). This is carried out making use of 1) the project baseline (see Figure 1 
PROPSED METHOD
The proposed method considers: The data used in the analysis is included in Table 1 . The project baseline under three different scenarios was generated as shown in Table 2 and in Figure 2 . The cumulative progress at the end of month 4 was calculated as shown in Table 3 . 
DISCUSSION OF RESULTS
The results obtained in the numerical example exhibit considerable differences (see Table 4 ) and clearly demonstrate the limitations of current methods used in the application of EVM for reporting the status of project schedules and for forecasting their duration at completion. 
Clearly the differences between scenarios 1 and 2 may not be encountered in practice as the schedule will be that approved by the owner and/or its agent and it commonly leans toward early start schedule. It is included in this example to demonstrate its impact on earned value analysis.
It is important here to compare scenario 1, or the average of scenarios 1 and 2, to scenario 3. We see in this example how current methods (used in scenarios 1 and 2)
underestimate the forecasted project duration at completion.
SUMMARY AND CONCLUDING REMARKS
The use the two the widely used two methods, described 
